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(57) Abstract: A lead part (25) of a heater coil (22) is constituted of a single coil wound like a coil, and a bead part (24) is constituted 
of a coiled-coil formed by further winding the single coil like a coil. The bead part (24) is buried in a heat conductive layer (21), 
and a catalyst layer (23) is deposited on the surface of the heat conductive layer (21) to produce a detection element (2). Thus, the 

qq gas sensitivity and response speed of a contact combustion type gas sensor is enhanced. Furthermore, the zero point variation is 
suppressed by enhancing the impact resistance. When the opposite ends of the heater coil are secured to electrode pins, the opposite 
ends of the heater coil are welded to the electrode pins by resistance welding in a state where a platinum wire or the like is wound 

jj^ around a primary core wire, and then wet etching is carried out to dissolve the primary core wire while leaving the platinum wire or 
the like. 
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[0110] ;£^lKi^^3#>i?>^fflt-^^K ^ir^i^ffl^^q^^-^oJ;tJ?^«^ 

[oi 1 1] *fc, ^^mmmm^^>^m^mi-i, ^k^piw^ 
[oii2] [mi] Elite, ^mM<Dmm(DnmK^^—^4/^(Dmm^iriEmmxh^ 

o 

[02]®2te, ^mm^mmfDMrn^^m^m^m^mirmmmx^o 

[g|3]g|3te, 
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[0 1 0] m 1 0 }2 , m 9©A^ ic*5tt5XMA©4Mlf 3Bf *Sr**t^^r — hX*&Z> 0 

[ig 1 1] ia 1 1 r±x ia 9©b^ ^ & i-^xma^^ M^^-r^— h-cfc5 0 

[®13]|I|13te, ®9©D^tH:*3»t5XMA©^<lf3(g*S^t^^r— b"C*>5o 

[El 15]® 1 5f*. JtK^jO^S|J^<D^ffiSr^i-SEM^Sr^i-^K 0-Cfc5o 
[® 16]® 16te, Jfc ^(D^gP^tD^fffi^i-SEM^^i-I^K mX*&Z) 0 

[®l7]®l7te\ Jttfc0S0>fc— ?^/v<Di£ftii&W:&^ir^MX*hZ> 0 

imi8mi8i^mM<D^m^<Dmm^irmmmx^ 0 

[0113] 2 ^£0*^ 
4 

5 mf&Mmmfx^y- 

21 b^^s 

22 fc— ^=2-f7V 

23 M^jg 

24 If— KSB 

25 y— K§|3 
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26, 27 #HIfP 
32, 33 

51 m±<DWom^ 

52 %&2<D&&m=f- 

53 mu 

6 — 

[0115] min^mM(DmM<DMM^^^—^4^<Dm^7jkirAEmm^h^o m 

[U=3^/v^j:«9«j^$tV-CV^o t— ^=^/V22<Dy-Kfl$25te, ^Jx.^— m#[g=3^ 
/MCj;<9*J}5c£*VCV^c, ^(Dt-^=3-T/V22(Df^M^fc^:o-C{i, *1\ ii£t<£>#=3 
-T/v^^Mi^^^iS^ (JSC*!) JfcKte^otfT, -m^CU^-f/vSrf^ 

[0116] &:Jb\ y— K$|325^nmW_h(D#[ll3^/V^ < i:«9«^b, fcf— K§B24£rHMj^_h<D 

§§|3^^K^lHl=3-f/V^i-^«J;V\ y-«25*5j;W-KfP24(D=3^/KD# 
[0117] |E|2«,«0j!cD||^(D^^d^^^^^-(D*^^-r»fffiE|-efc^ o BI2 
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m2i\z£vm\ mmmm2i<DmmfcmMm23ZttM£^fmmbfZ'?x\^ 0 m 

[01 18] rr-e, ^*fti#;*£UT, wy?f^ fcmu*, lp#* (?fcfb;&$fc;tf j* 

[oii9] ig3tt, ^mm(Dmmmm^^mmmm^^^(D^^{^(Dmm 

*^irffifrWrmmx$>% 0 M3K0i1r£y\^ ±i^-^i^3i^ t7vyWfi-C 
-e#fct«cD-^->^h-<-^31^MMi-§«^ffl(Z)«Sl:V32, 33&^U £ 
<D«»V32, 33^^P*^-2(Di^S(Z)y— KfR25^@^b/c«j^^o-CV^ 0 
*fc. |I|3&mmtvCVV£l^ ^^a^T-2^^1:\ 1^£n?!?^2CDt— ^=3^/V22i: 

[0120] g|4te, «Bj!(D||^(D^^^d^^^«M^>ir^^f|j^[lI{^®*^^ 

^^■5i ^a:^j^^$tv/c:02(De^L*^52, *3j;t^«as cm^m^) 53^1-3 

o ^fe^*^2. M«*^4, ^1*50:^2^^^51, 52te, 

[0121] m^53«, ^m^tmmm^tcommmi^. ^xximi^^m^it 
m2<DmKm^52t<Dmmmw-(D^K^ti(Dmm s \^ mMm^mw-r^ 

4^A-e^-r)^^ ^KDmnM^itmt^^2(DmnM^2t(Dmw:y— vm^z. 
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D C 1 2 

[r xr=r xr]©^c *-r— h*h^y ? vyi?m$&<Dtii±)m,)±v jsirW/vh 

C 1 D 2 out 

[0122] mM53K£V), &&mi L 2te£TfmWmi L 4<D&t—^4/^22Kfefamj±&m\l 

out 

D 

out 

[0123] ^-e, &&tt^tfx&M%}^mkmffi£&ttfr<DMMmi¥Mm^ 

, MC«j££ffi^«J£v fcttJfcMIBflUzifcS©-^ Wit&v^&gte^st— * 

out 

v >s r. iuiot, ft v ^^fiSSds#fen5^ lefts, 

[0124] ^3^V22(D^#:e«J*#ia:^oV>-Cia^-r5o ^rr^/V22^*^i- 

&o Mx.it. mifc<n1&&&50iimr?$>Z>M&K^ W£-MMfe&0. 75V-400m 
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m^f[i^2V-25mA(DmM^JlV^^-e^;5 o 
[0126] $fb^, ^»^f*, J;f90^b<^2O i um^_h3O J um^T-e^^J:V\ ^©1 
fgl^, If— K$P24(D^#^^/js$<^«9 N ^^^2<D^f|3(Dm*^i 
m&nm^^fD-X:^ t— ^=t-T/V22(Z)y— KfR25-C^^0*^2^+^^^X.^^^^ 

H3^, ^^^-2(D^§Prt^t— $^;V22<D\£— \?i$24&£V)mmmz 

m£*)h'h£<tf:Z>k, t-^^22^iii-§^(D#©*«9^^T^-§^^-e^ o 
[0127] miK. M—^4;V22(DWM(Dm^t, ^^0*^2«^f ^11, g&W&j&jt 

^t^-To m^v^n*. ^-^^mm^mMmia. u. h *B*j-#^M(a. u. ) 

^^^^^BtrHl (a. u. ) V ^f* tvb, H^ 30 m-e&3 S^^^^U 
^it-^n^/v^ v N/c^O^fil^om* (lmg) , ^f^S (40mV) *3£XfiJ&® 

mmism KM-Tzmttm-ehZo \f—v^24^xm— k§p25^, ^w^m 

[0128] [M 
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an 



(jum) 


1—20 


20—30 


30-50 


50—100 


15(1.30 


(a.u.) 


0.01—0.5 


0.5—1.0 


1.0—1.5 


1.5—2.5 


1 mg 


(a.u.) 


10—2.5 


2.5—1.0 


1.0—0.4 


0.4—0.1 


40mV 


(a.u.) 


0.5—1 


0.5—1 


1—2 


2—3 


5sec 



[0129] —w^m^7V(D^mt, wM&=i4^m^<tc$) mm v ^tiz>i&& 

[0130] *fc, — m^m^-r/KD^t^^, »^<n, wM^^^m^<tM^^ 
[0131] ft^^^s>5xm#ia=j>r/v©##*ctt, i^±3o^Tt?*>5o 
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&X%Z>frhX&% 0 #^#:^30£M;L3^ mmmm<t£<9. M—?^;V22W— 

Y^25x°m&m^2*^i^x^%z.bftx*%t£\\ mz. ~w&m^^<Dmm. 

[0132] *j^«Ufeftre*>5ria;#|lI=a^7Vt2:*5V vC, fcS^Iilf B26£, ^(D#[U§|S26(D^ 

#HI$B26i!^P|«9(D#IlI§|527i!<DKO|^ra^$ (^Ml&T^SBtt) 
[0133] ^2^, fc-*^/V22(D|(t|!^^ 

So 

[0134] [^2] 



312 



lltlftNIIMlEfl 

(*) 


0.5—1 


1—2.5 


1.25—2 


2—10 


(a.u.) 


0.5—1 


1—1.5 


1.6—2 


2—10 
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[0135] mz., miK^irm)$<Dt—^4^22&m^^mmm^tf*~te^-y-5mMM 
itm^m^x^ mm@m£xf$£mmx\ na— M(Dmmmmm^m\^ 0 sat, 

(DmmM lilfeii^t- K§R240^S m20m) <D^-mm^ 75mm-e 

mn, ±xm^xfo-oti 0 

[0136] iR3^, ^f^S^^^^i-o -r-ete, ^^-e©ti]^tJ±©^^^ 

;v(Du^mmz, ^^m<D^-^7V(D^^m&(D^6^d^3mx^tz. 0 

[0137] [^3] 



313 

(3M£:mV) 



No. 


H2(4000ppm) 


CH4(4000ppm) j 


mmm 








1 


90 


31 


58 


19 


2 


89 


33 


51 


20 


3 


85 


32 


58 


20 


4 


97 


31 


56 


18 


5 


102 


29 


51 


16 



[0138] ^4^ fo^m&(Dtt%iffi$k&^ir 0 7k*#;*1800ppmR#<Dffi^/g 
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[0139] m*] 



No. 






1 


2 


5 


2 


3 


6 


3 


2 


5 


4 


2 ! 


5 


5 


3 


6 



[oi4o] m5\z s m-rmmm^^ir^numm (TKmmmmmm ^jt^^^i- Q 

^Jfe^!|-e{i2000ppm^T-eS>ofccD^^fb-C, «M-Cte2000ppm^g 
x_"CV ^ 0 
[0141] [^5] 



5 





2000ppmJJ{T 




2000ppmS 



[0142] mz., mmmtttt>V5<Dm&jjmz*o^x®.wirz> 0 ms^ 



WO 2005/098405 



32 



PCT/JP2005/005407 



[0143] —ft&mt£. m^zmftm£yhQte&mxx*%tcmttxfoti\'£ £v \ ^.tm, & 

-e-e#"cv^5 0 — ^k^M^m-i, 20—60nmXh^(D^m^xh^ o — m# 

lomsiTx&z&tim^x&Zo 

[0144] #cWC, — mmm^/XD— SIJ, i-ft^tf— KlfB24tofc5«l$#*rz: 

#^ftw£v^ m%.t£, mm-^mAtimteFxfoZo r.&.i&m<Dm*. io 

0—300 At m-T?fc5<D;&5jg^-Cfc5o 

[0145] m^WO . —ft&M. — m#[U=^/k n^nssir^n m^ima^/K^ft 
^^(Dt^ia-i, —m^m^/vzytez—ikmwtfDwmfe, 8o jU m(2o J um(^ 

a©^) +40 ix m (— #CS$I©[1DS) + 20 ix m (il©[lt) ) \Zft& 0 ZJOMfr 

B£f3u 80 ix mXh%<Dff <£v \ 
[0146] JfcVv?, ^#:S$l£$t#&ofc^ -^r>^h-<— ^31d^^tti-f S«fiitr^32, 33 

8sfc£?l£«fct>2ggrt-5 C*tV:/S3) 0 ^(DmUXit, M6K^irX^ —ikttm6n 

[0147] m«t 0 ^32, 33«, #tl;U3\ ~y^/K (^MW) "CC^T 

V>5„ &£V^ W££>32, 33^, ^rt^/W^^n^ ftgiD^lrA' 
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[0148] igg^L-m, v N-r tb©^«fe-cfc «tv ^ m$m&m*&-&iA \ *<dm&i*, 

%mmwdo . mm<D&mm&MW:ir%<DKm^x\; ^fabxh% 0 
[oi49] mmmm^mmir^m^\^ m^<DV9>^^mmmm^m\^t^ 
x%z>o *:<Dm&<Dffl&0iflrbLx^ mzm&j&^K m%.&, n&&2. 0-3. 

[0150] #ClvT:\ <8&°>32, 33^t— ^=3-T/k22^^b^(D^5/^^|gct I ^S» 

u —&i£M6&mfrLxmm£-&z(x j rryzfs4) 0 ^4 7^22 tmm^ 

>32, 33t(Dmmm^mm^x^y^->^n^tKx^x, ^commnm^ 

[0151] ^y^->?mu. mm(3o%)tm.m(3%)tmm^m(2%)(Dm^yi< 
mm, ttfemtm^mm0i(4o%7km0dx&z> o mmtmmtmm^m^m 

o°ctu mmmm&35rtirz>cDj)mmx&% 0 

[0152] ^y^>J?frmTlst'h, ^y^^wrpfrh, m&V32, 33^fc— ^4^22^: 
!§®Uct<D£3l£-Bf\ ^KgfeL(^^S5), Wnt>7/V3- /KlPA)#(D 

[0153] vT\ t-^3^/V22(Dtf — KfP24^, ^^It^SIM^^^^^y-^M 

ffoTir^*#:3^^5i:T§(^5/yS9) 0 i?^lW*3£$iJ^[Il^ 
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[0154] ^.^xxmrnvtcmm (mm.) , —ikism. — m^m=»-fVK n^m^xxir. 

foMttmim^ttmwfe. ^mm^^m^fc.mm^xm^t^tz.h<Dxh^ 0 
[oi55] m^. ±mvfm&xmzm<>xwmirz>z.bK£<>x, n—^^22tmm^ o > 
32, 33t(Dm^mKm>n%wm&^^^xmmir% 0 —mt\.x, 2o i umS^# 

o ^rl/T, r©- fi^tH^-r/V^, 150 M m#(Z)Ml!lJ:^^rftSlt, 80/zm 

(Dmmmvmsmxem^x, \f—^2A\z.r.mm^4;v^w-mu^ tr— w 

24(DM^(Dy— Kg|525(D4i$^ N ^^lmmi:bfc 0 
[0156] ®ftt°^32, 33^600 /z m^<^N;*frin^-e#ij$U S^L^^&^Mffibfc 

o JSSl^tt, ^yYMWkl. 5kgf<kU mj±fg^2. 3V£UcJ^te, _B£Uiii 

[0157] J^T, ^^^6^bTt— ^=M7V22£«fe 0 >'32 ) ZZb^WW^tM^'M 

x?mm&7k^mm^mffltMxmmi^ti^Mx&z> 0 hi5*dJ:^ieii6«, 
^thitmm^mmm^mm^xx^mm^^mm^mmmxMmi^fc'^Mxh 

•So 

[0158] El8^Ell5^J:bKi-§^, %MmfettM®\ £<0h. t— *=M7V22<£>!J — KfP25(D^g- 
#[Ut|5^^lJiEL<. d^o+^^#Uo^$tv-C««tV32, 33(dSl^L-Cl^<£> 

—mi3\^i-ft^^hhmhfrxfoZ) 0 hio, Biii, mi2^oj;t^gii3«, *t 
^n^xm^^^nr^^ — (xma) ^^^^w^^-f-^-v-h-efc^o 
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[0159] ftffifc!V32, ZZ<DsVV?Kfotz&tA\^\^^y&/Vb?nJ*k^})^^l/<D\i°-- 

[0160] t— ^=M7V22£®^tV32, 33tCO^^^mcOH—^=i4/V22^<0COM^X^^ 
rCj,£u *5j;U?t— ^=3^/V22irfl;ffit:V32, 33irC0^^|flffiC0«te o >'32 ) 33^ 

«9(D^-efe^rDj^-e«, ^^/k wj*<d\i 0 —? 

ftftM&tV&o ^=3^/V22^te°^32, 33^(DS-^^Bt-*5V>T, — 

^SleiD^iy^^^^ltiLti^L, fc— ^^^/V22^^^C^^6^mfe°^32 

■So 

[0161] ^^bma:5g^3ftS©l^±Sr?il»*r5^«), i&Ufc^^itWfctfcfclSr-t 

^S1^^7"5/7 0 S7^-C(DX©^fct>^)^oV^-r, £fc, JtK^ll^oV^}*. m 
5(D^^ 0 Sl^J;tF^^S2^V^, ^^°S4^3fe^fToT^^^^6^ 
$L& J £XfabX7 L y7S3<DM^&ft\,\ §bl^fy^5!i^fs'^S74tonj| 
^Sfc^O^oV^T, ^ttl^tl, t— ^=3^/V22^m^tV32, 33K"e^iiL^0|o 
6fi«9. fc— ^3^/V22^fc^^miJ0 5 fife»fi-6i:#<D3SiS^S!ISLfCo 

[0162] [^6] 
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6 

^13: : gw 





mmm 




^20jum£:£iGI 




20.5 


15.2 ! 


19.3 




19.1 


14.6 


20.2 




20.0 


17.6 I 


19.9 




19.8 


18.2 


20.0 




19.4 


13.5 


20.3 




19.4 


16.2 1 


19.4 




19.9 


14.5 


19.6 




20.0 


18.6 


19.7 




19.9 


I 15.2 


20.1 




19.3 


15.2 


19.9 


TO* 


19.7 


15.7 


19.8 


**« 


20.5 


18.6 


20.3 


mm 


19.1 


13.5 


19.3 



[0163] lOB^mM^m, Wf tvfcfc— *^/V22<Dj&^-Ci&J0rUfco ttWRfomi^ 2 

[oi64] *fc. igi4*5«ttj«igi7^ ^ti^timm^mxmmmK^n^— ^4/^22 

(D^.W-W^:^ir 0 miA^K), MMMX^ fc— $^;V22<D\£— Y^2A\ZM.W 
A/-C*d(9, ^-KfP24(Dp«9'a-5^IlI$|3IWI±^^b^5^o-CV^(D^^^^ o - 
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[oi65] \?—h*i$24<DmQ&5&mi$m±&mALfz*), ^^mtix^wt, 

[0166] [^7] 



7 











11.5 


9.1 




11.2 


11.0 




11.1 


10.5 




11.2 


10.9 




11.6 


11.0 




11.0 


11.2 




11.3 


9.6 




11.2 


10.2 




11.4 


11.5 




11.5 


10.8 




11.3 


10.5 


m±m 


11.6 


11.5 


*'Jmi 


11.0 


9.1 


mmmm 


0.2 


0.7 
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[0167] 10f@(D||»!)(D®^ift(D^/Ht^ll. OQX&V, S^lgttll. 6QT*fcofc 0 
/Jvfi£te9. lQXhV, flbMBfcfcll. 5Qt^ofe 0 ft^ltli, HIM^teO. TO 

[oi68] £i±wimisfc£5\^ mmmm\^fiu, wt&m^^mm^^^mmt 

StfS, tf-ra24^^(D-m^teI=3-r/V-e*^Lfc^J:«9^S<^^o tot, t 

— ^r3^/v22(D®^:^^<^(D-e N 8»i^tyt5©«I^g<* 

[0169] fc— ?^/V22ff£V)^<<Dm&W&%:ttX, %jm£<l&#L^b&&Z.1r(DX 

y-K^25W^^^2(D^#|g^^#ft^i-^r^<,^^^f^-fe^ 
[0170] k— ^3^/V22^^(D^a^b^J;(9, ^=3>T/V22<D^^i*S^:t<>fe5<D 

x\ mmmm<Di&mk&mzz.t&x%z> 0 y-Kf^s^^^/v^^^^©* 

[0171] Sfcu ^4;W^;VXm^fltt^—^4;V22^^ ^o-^t— ^=m7V22 

<»&fflgjD\£h^%i£r\-<£<^ ^(DM— ^=t-r/V22^«ffitV32, 33^(D^ 

&ir%m^^/vh^^xmj$i5titzt— ?=i4/i'22(Dmwo<^mMx$>z> 0 
[0172] £jL_hic*5v^ ±mjzmM<Di&miz&b'r. n+mmm-zibZo 
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m^mm 

[3] [i]Miy^#3«©lgI(Dl#ij:, 1 mJ^_hlOO M m^T-efe^ 

[4] m^tt■^-^^§#r2^/^^^^»^#^*^ 10 /z m^_h50 ix m£lTX&Z>Z.b& 

[5] WMIfi^5#n^^(Djgl©if[j;, 20 ,u m^_h30 ^ mJ^T-CfcS^^^ 

Mt•^l^^-^/^^^-^<^^^^v^^^^»^l^fi^Jllo^^T^^- 

[9] m_L<D«k^*j-LT. ffflBnm#[Hl=3-f/V^*D(t?.k#^ @ <£>#[U$P£ (k+ 1) 

m<D0. 5f^Jiiof§i^T^^i:^#^:^-r^ff^iIi*fc«2^fE*(Z)^-fe>- 
[10] &^<D|!|MWi:Tl^^#^ 
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[i2] mmmm^^^^m v ^^t-^^-e&o-c, 
[13] mkmm^tt^i^^nz>tk%im^x«$><>x, 

[i4] mmt-p^/wy—FrnK (n-vmmm^M^mmznx^^t&w 

[15] ffrfBt— ^3^/KZ)ffiMSi*S^3^/^0li©I^ft, 1 ju mJ^_hlOO m 
m^T^§'^^#m^i-§f*^iI13^c«14^fB*(D^ir^f-ffl^^*^- 0 

[16] fiffBt— ^^^7V(Dm^#^^^#^^^J^^^«^ lO/zmJ^iiSO/z 
m^T^§^^^#m^i-§f*^ I 113*fcfil4(CfB4fe(D^-fe^ffl^^^- 0 

[17] tfrtBt— ^^/WWM»y^#^^©I|(7)|g[l 20 /z mj^_h30 m 
mWT^fcS^i^#m^i-Sft^l3*fc^l4^fB*^^ir^ffl^#^- 0 

[18] lJ^_hnJ^T^)S#Cm^^fb-C. ffffBt— ^^^(Drnm^m^/^m^it, m 

±20{^T^§^t^#tt^i-§fi^iI13^c^l4^fB«(D^ir^ffl^^l 
[19] l£X±n£XT<DMWtmlZ.M^X, HUfBt— ^n^KDmlt0n^;KDt^g{4, m 
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o 

[21] m_h<DMck^*j-LT. ffffBt— ^=3-T/KZ)nS#[Hl3-r/V^*D{tSk#^ g 

m^i: (k+ g (Dmmi®k<Dm<Dmm(DM£fe. mm (n-D m^hj^/vj^ 

[22] fijfBfc— ^-f7W2, fi^(7)aW-e^TV>§-^^#tt^i-§f«3Sl3^^14 

[23] itfrfBt— ^^/W3, e^^-<-^^«^»ait-e-e#Tv>^ii:^#^c^-t-§ 

M5j<ill3^{*14^fB<fe(D^-fe^ffl^^^- 0 
[24] ^«^^ir>-^ffl V ^^^^P*^-efeo-C, 

[25] ^(Dmmm^m^i-^mmm^^MM.mm^mm^mti-^-^. &x 
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